Introduction
Electricity generation costs are a fundamental part of energy market analysis, and a good understanding of these costs is important when analysing and designing policy.
DECC regularly updates estimates of the costs and technical specifications for different generation technologies used in its analysis. Cost data is broken down into detailed expenditure per MW or MWh for the lifetime of a plant, from planning costs right through construction and operating costs to eventual decommissioning costs.
These detailed costs are used by DECC to calculate a 'levelised cost' for each technology. A 'levelised cost' is the average cost over the lifetime of the plant per MWh of electricity generated. These reflect the cost of building a generic plant for each technology, potential revenue streams are not considered 1 .
For the purposes of this report data on the cost of electricity generation has been drawn from Parsons Brinkerhoff (2012) for non-renewables technologies and evidence underpinning the Renewables Obligation and Feed in Tariff scheme for renewable technologies. Based on this detailed cost data, this report presents selected 'levelised costs of electricity generation' estimates generated using DECC's Levelised Cost Model.
This report firstly details the methodology and assumptions used in these estimates and discusses some of the limitations of levelised costs estimates. The report then presents selected 'levelised cost' estimates generated using DECC's Levelised Cost Model. The final section of this report also adds a brief explanation of how cost information is used in DECC modelling.
It is important to note there is a large amount of uncertainty when estimating the future costs of electricity generation.
The levelised costs in this report are not intended to provide any indication of potential future strike prices for the Feed-in Tariff with Contracts for Difference (CfD) being introduced as part of Electricity Market Reform.
Explanatory Notes Methodology
The levelised cost of electricity generation (LCOE) is defined as the ratio of the net present value of total capital and operating costs of a generic plant to the net present value of the net electricity generated by that plant over its operating life.
For further information on how levelised costs are calculated and DECC's Levelised Cost Model please refer to section 4.2 Mott MacDonald (2010) 2 or see Annex 2: Calculating Levelised Costs
Data Sources and Assumptions
The following data sources and assumptions have been used to calculate the levelised costs estimates presented in this report :
• Non-Renewables Data: Underlying data on non-renewable technologies has been provided by Parsons Brinckerhoff. The underlying data and assumptions can be found in the PB 
Limitations of 'Levelised Costs'
Levelised costs estimates are highly sensitive to the underlying data and assumptions used including those on capital costs, fuel and carbon costs, operating costs, operating profile, load factor and discount rates. Future levelised costs estimates are heavily driven by assumptions of global and UK deployment and assumed learning rates (and to a limited extent market effects
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).
This report captures some of these uncertainties through ranges presented around key estimates (for capex and fuel depending on the estimates). However, not all uncertainties are captured in these ranges and estimates should be viewed in this context. It is often more appropriate to consider a range of costs rather than point estimates.
Given these uncertainties, the levelised cost estimates in this report are not intended to provide any indication of potential future strike prices for a particular technology or plant under the Feed-in Tariff with Contracts for Difference (CfD) being introduced as part of Electricity Market Reform. Strike prices will vary according to the length and design of the FiT CfD contract, technology, financing costs and in a few limited cases specific project characteristics. To the extent that project specific cost discovery processes are undertaken, these will form the starting point of any process of setting a strike price, rather than relying on levelised cost data.
The levelised cost is a standardised measure of the net present value of lifetime costs divided by generation for a generic plant under each technology. This measure makes no assumptions about how particular generating stations would be financed, or the allocation of risk between parties. A CfD stabilises revenues for a particular generating station at a fixed price level known as the 'strike price' over a specified term, at a rate of return which reflects contract duration and design, financing costs, and risk allocation between parties.
The levelised cost measure does not explicitly include the financing costs attached to new generating stations
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. In most cases this report includes estimates using a standard 10% discount rate (in line with the 'tradition' used in reports produced by other organisations) across all technologies. These estimates may be viewed as neutral in terms of financing and risk when comparing across technologies.
In practice financing costs of individual projects will vary depending on a range of factors including financing type, project developer, conditions in financial markets, maturity of technology, and risk and political factors.
Annex 4 includes levelised cost estimates for renewable technologies using technology specific hurdle rates as was done in previous reports on renewables. Currently uncertainties around the cost of financing nuclear and CCS technologies means technology specific hurdle rate estimates are only provided for renewables in this report.
Generation Cost Estimates
This section outlines the main results of the analysis of the levelised cost of electricity generation. It focuses primarily on the main technologies likely to be deployed in the UK over the next decade and a half.
The Levelised Cost of Electricity Generation is the discounted lifetime cost of ownership of using a generation asset converted into an equivalent unit of cost of generation in £/MWh. This is sometimes called a life cycle cost, which emphasises the cradle to grave aspect of the definition. The levelised cost estimates do not consider revenue streams available to generators (e.g. from sale of electricity or revenues from other sources), with the exception of heat revenues for CHP plant which are included so that the estimates reflect the cost of electricity generation only.
A full set of estimates for renewable technologies not covered in the main report can be found in Annex 3.
When looking at levelised cost estimates it is important to consider how they have been reported in terms of project timing and what sensitivities (if any) are included. These are discussed in more detail below.
Timing
Levelised cost estimates can be reported for different time points associated with a project including 'Project Start', 'Financial Close' and 'Commissioning'. These are illustrated in Chart 1 below for an illustrative technology. A levelised cost estimate could be reported for 'project start', 'financial close' or 'commissioning' basis and represent the same information but be associated with different years.
For example, using the illustrative timings below for 'Technology 1'. If the levelised cost of this technology was £50/MWh for a project starting in 2012, this would be the same as saying £50/MWh for a project reaching financial close in 2017 (2012 plus the 5 year pre-development period), or £50/MWh for a project commissioning in 2023 (2017 plus the 6 year construction period).
It is important to consider this when comparing across technologies. Pre-development and construction timings will vary by technology and therefore estimates reported for 'project start' or 'financial close' may not represent technologies commissioning in the same year as each other, and vice versa. Please see Annex 1 for key timings for selected technologies. 
Sensitivities
Levelised costs estimates are highly sensitive to the underlying data and assumptions used including those on capital costs, fuel and carbon costs, operating costs, load factor and discount rates. As such it is often more appropriate to consider a range of cost estimates rather than point estimates.
In order to illustrate some of these sensitivities, ranges of estimates have been shown. The key sensitivities explored are:
High and Low capital costs (including pre-development)
Unless specified all 'high' and 'low' estimates reported incorporate 'high' and 'low' capital costs including 'high' and 'low' pre-development costs.
For non-renewable technologies this is a small change from previously reported estimates which used 'central' estimates for pre-development costs throughout. For non-renewables technologies 'high' and 'low' capital costs include the full range from PB (2012) i.e. both sitespecific variation and uncertainty over future costs 12 .
High and Low fuel and capital costs
In some cases, sensitivities which explore uncertainty over both fuel costs and capex costs are provided . These are shown in charts like Chart 2 below. In these cases the thick blocks represent 'high/low' sensitivities around capex (including pre-development) costs and the thin lines represent 'high/low' sensitivities around fuel prices on top of the uncertainty around capex (including pre-development) costs. Case 1 shows the levelised costs for projects starting in 2012 with technologies which have not been deployed in the UK in their current form considered 'first of a kind' (FOAK), and those that have been deployed in the UK in their current form considered 'Nth of a kind' (NOAK). A 10% discount rate has been used in this case. Table 1 and Chart 3 show the detailed breakdown of the central levelised cost estimates for projects starting in 2012. Table 2 and Chart 4 show the sensitivities around capex and capex and fuel prices for projects starting in 2012. Case 2 shows the levelised costs for projects starting in 2018 assuming that NOAK has been reached for all technologies (with the exception of CCS). A 10% discount rate has been used in this case. Table 3 and Chart 5 show the detailed breakdown of the central levelised cost estimates for projects starting in 2018. Table 4 and Chart 6 show the sensitivities around capex and capex and fuel prices for projects starting in 2018. In order to also show the costs of technologies commissioning in the same year Case 3 illustrates the levelised costs for projects commissioning in 2013, 2015, 2020, 2025 and 2030 , using a 10% discount rate. 
DECC Modelling
The estimates outlined in the above sections are intended to provide a high-level view on the costs of different generating technologies.
In practice DECC's electricity market modelling, including for the Updated Energy & Emissions Projections (which uses DECC's Dynamic Dispatch model), does not use 'levelised cost estimates' per se. Instead it models private investment decisions, at the financial close for a project, using the same Capex and Opex assumptions incorporated in the levelised cost estimates reported above; assumptions on investors' foresight over fossil fuel, carbon and wholesale electricity prices; and the financial incentives from policies e.g. the RO.
In order to model the investment decision, the internal rate of return of a potential plant is compared to a technology specific hurdle rate. The starting point for these is Oxera 2011 19 and other sources 20 , but these are adjusted to allow for the estimated impact of policies on financing costs (e.g. the impact of CfDs). As these hurdle rates are understood to incorporate an allowance for a return on pre-development costs, pre-development costs are not separately included in the investment decision modelling to avoid double counting. Gas -CCGT 2 3
Annex 1: Key timings for selected technologies
Gas -CCGT with post comb. CCS FOAK 5 5
Gas Please see assumptions section for details of sources
Annex 2: Calculating Levelised Cost Estimates
The below figure, demonstrates at a high level how Levelised Costs are calculated.
Step 2: Sum the net present value of total expected costs for each year NPV of Total Costs ∑ n total capex and opex costs n (1 + discount rate) n = n = time period
Step 3: Sum the net present value of expected generation for each year NPV of Electricity Generation ∑ n net electricity generation n (1 + discount rate) n = n = time period
Step 4: Divide total costs by net generation 
